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SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

The Municipality of Anchorage Department of Public Works,
recognizing the need to improve and expand the existing storm-
water drainage-related facilities in the south Anchorage areas
of Furrow Creek and Rabbit Creek, authorized URS Company to
prepare a comprehensive drainage study to meet the demands for
the projected ultimate development of this area. The following
paragraphs are a condensed review summarizing the major features
of this drainage study, as well as stating specific conclusions
and recommendations based upon the findings reached during the

course of this study.

SUMMARY

The study area boundaries were established by the Munici-
pality of Anchorage Department of Public Works. Topography was
evaluated from existing Municipal contour maps. Existing land
use patterns were determined from aerial photography. Existing
drainage patterns within the study area resulted from a review of
record drawings for subdivision plats, road improvement projects,
storm drainage improvement projects and from site inspection,

The existing storm drainage network was evaluated from a quality
and quantity point of view through the review of various resource

documents, computer simulation, public input, and field investi-

gations.



An essential factor in the evaluation of existing and

projected future systems in this storm drainage study 1is

the prediction of land use patterns. Land use patterns

used for the present were obtained from aerial photographs.
The future land use was as published by the Municipality of
Anchorage Planning Department. The existing and future land
use patterns were used in the computation of runoff from the
study area. Any deviation from this land use plan will de-
crease the value of this study in direct proportion to the

magnitude of those changes.

Six alternative drainage/water quality control measures
were formulated to meet the objectives of the defined goals.
These alternatives were evaluated for each of the individual
subcatchments within the thirteen subbasins. The criteria
used to evaluate the alternatives and to size the proposed
storm drainage networks were based upon future land use pat-
terns, and storm drainage and water quality related goals of
the Municipality of Anchorage. Population densities were based
upon present and future population forecasts as published by the
Municipal Planning Department. Planning criteria with respect
to water quality objectives were as identified in the Anchorage
208 Water Quality Management Plan. Design rainfall storms were
as identified from existing rainfall data information. A re-
commended alternative (or alternatives) is presented for each
of the subcatchments which best fits the goals of the Municipality

of Anchorage.
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Compiling the recommended alternatives, a comprehensive storm
drainage plan resulted. Cost estimates were developed for the
major revisions or expansions to the existing and for proposed

major storm drainage facilities.

CONCLUSIGONS

1. The study area has a number of minor stormwater drainage
collection facilities and in some cases, major stormwater drainage
trunk systems which have been installed individually without

considerations for an overall stormwater drainage network.

2, Presently, no water quality problems have been identified
within the study area. Future stormwater runoff quality will not
present any serious danger to the beneficial uses within the
study area with minor exceptions to that of recreation and

aesthetics in the Lower and Middle Furrow Creek segments.

3. The high percentage of localized flooding, inconvenience,
safety hazards and maintenance problems associated with the storm
drainage systems within the study area are the result of inadequate
attention paid to the formation of ice and damage caused by ice

within drainage structures.

4. Design, construction, and maintenance of storm drainage
facilities within the study area have historically been directly
associated with the design and construction of roadways and

associated roadway improvements.

iii



S. The areas which drain directly to Rabbit Creek and the
areas flowing north out of the study area have minor and 1solated
stormwater gquantity related problems but present no existing
major stormwater/water quality related problems nor are any major

quality problems projected for the future.

6. Areas within the Sunset Manor/Turnagain Park subdivisions
(Subbasin G) which drain directly to Turnagain Arm have isolated

cases of localized ponding of stormwater runoff., These problems

are related to the undersizing of outfall structures and associated

embankment erosion.

7. The Upper Furrow Creek drainage area, areas east of the
New Seward Highway, is a developing area which needs immediate
attention to an overall storm drainage network in order for

development to proceed at a reasonable rate.

8. The Upper Furrow Creek segment does not have an adequate
trunk system nor associated collection systems to convey existing
and future stormwater runoff to the Middle Furrow Creek segment.
The major cause of the overloading of the existing structures in
the Middle and Lower Furrow Creek drainage networks is the result
of the increased urbanization pressures in the Upper Furrow Creek

segement.

9. The Middle Furrow Creek segment, the area between the New
Seward Highway and the Alaska Railroad, has inadequate capacity

for present or future flows for its entire length.
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10. The Lower Furrow Creek segment, the area west of the
Alaska Railroad to Turnagain Arm, exhibits isolated cases where
inadequate capacity exists for both present and future runoff
volumes. These areas are generally associated with railroad and

street crossings along the creek corridor.

11. The maintenance of future wetland areas in their
natural state is important to meet the goals and objectives of

this study.

RECOMMENDATIONS

It is recommended that the following steps be taken to
improve the existing storm drainage network within the study

area:

1. Development of a stormwater drainage ordinance within
the Municipality of Anchorage. This ordinance should identify
the drainage criteria, construction, and inspection and operation
of drainage structures. Implementation of this ordinance should

be the responsibility of the Department of Public Works.

2. Areas presently not covered by road service districts
should be either formed into local road improvement service
districts or annexed into the Anchorage Road Service Area. These
service areas will allow the legal mechanism to improve roadway

conditions and stormwater networks for the area.



3. The construction of Ffuture storm drainage systems should
be within public streets or right-of-ways or easements in con-

junction with the expansion of the roadway network in the area.

4. A comprehensive stormwater drainage network should
be designed and implemented per the recommendations for the
individual subbasins and subcatchments covered by this report
which would intertie all the isolated small trunk and collection
systems and expand these systems into a comprehensive storm

drainage network for the study area.

5. For areas of land identification for use as regional
detention basins, the Municipality of Anchorage should purchase
the land from the present land owner, thus ensuring its use as a

detention basin.

6. The use of Level II control strategies as identified in

the 208 Water Quality Management Plan should be implemented for

the management storm drainage related facilities with respect to

water quality.

7. The installation of two precipitation gauges within the
study area. One gauge should be located west of the 0ld Seward
Highway and one gauge should be located east of the New Seward

Highway.

8. In Subbasins L, M and portions of G which drain directly

to Turnagain Arm, the existing outfall pipes should be removed
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and installed with new outfall pipes with non-separating, non-
leaking joints and designed to carry the identified capacity to

avoid erosion of the bluff area.

9. In the Upper Furrow Creek segment, local depression and
regional detention ponds should be incorporated into the drainage
system throught the use of existing small depression areas and
wetlands. As development pressures increase in Subbasins D, E,
and F, a major stormwater trunk system network should be con-
structed to convey the collective stormwater runoff to the Middle
Furrow Creek segment. These trunk systems should follow the
existing natural corridors and street patterns to the maximum

extent possible.

10. A study should be initiated to evaluate the various
methods of increasing capacity of existing storm drainage net-
work for the entire Middle Furrow Creek corridor. The study
should be initiated immediately as severe constrictions exist for
both present and future projected flows. Also, because of the
potential for development at the west side of the 0l1d Seward
Highway and the intersection of Huffman, a method to transfer the
collected upstream portions of water through the Alaska Railroad

track foundations should be actively investigated and implemented.

11. In the Lower Furrow Creek segment, the existing road and
stream crossings should be increased to carry the flows identified.
Also, portions of the Lower Furrow Creek segment immediately west

of the Alaska Railroad should be increased to carry projected
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flows and alleviate a potential for severe embankment erosion

for the Oceanview subdivision area.

12. All future designs and construction of stormwater
drainage facilities within the study area should have methods
for the control of ice formation and practical methods for
maintenance crews to remove icing conditions at major street

crossings.
13. In the design of future facilities, a preliminary

feasibiity analysis should be performed by the developer and

should be reviewed and approved by the Municipality.
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CHAPTER 1

INTRODUCTION

Anchorage is presently experiencing a high rate of growth.
Areas which were previously undeveloped or contained limited
development are now being impacted by the high growth rate
resulting in rain and snowmelt flooding, glaciation and erosion.
These problems will continue to increase in severity as growth
continues, unless a comprehensive storm drainage plan is imple-

mented.

This study analyzes the existing drainage system for
current problem areas and predicts future system requirements
within the study area of Furrow Creek and Lower Rabbit Creek.
Information that was gathered includes existing and future land
use, local hydrologic conditions, existing drainage facilities,
soils and topography. This information was coded into the
System Analysis Model (SAM) computer program to evaluate the
hydrological and hydraulic response. The SAM output was then
used in conjunction with information on future growth to
establish drainage alternatives. Cost estimates were prepared
for each chosen alternative. Pollutant load data was coded
into the Storage Treatment Overflow Runoff Model (STORM) to
compute the pollutant washoff loads and water quality effec-

tiveness of each alternative.

This report sets forth the results, conclusions and recom-

mendations from the storm drainage analysis for the study area.
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Technical appendices have been included discussing the computer
analysis and the problems and possible solutions of icing in

culverts.

AUTHORIZATION

Recognizing the need to have a comprehensive storm drainage
plan for the Furrow Creek-Rabbit Creek area, the Municipality of
Anchorage authorized URS to conduct a storm drainage study
for the Furrow Creek-Rabbit Creek area using the SAM and STORM
computer models. This analysis has been completed in accordance
with the terms of the Contract for Engineering Services by and
between the Municipality of Anchorage, Alaska and URS Company,

dated November 6, 1981.

SCOPE OF SERVICES

The scope of this study is as follows:

° Collect, with the assistance of the Municipality of
Anchorage, the existing data necessary to complete
the study,

Review existing storm drainage and water quality
planning and design requirements and modify to the
study conditions.

Establish the hydrologic boundaries within the
approximate boundaries of the study area and
delineate and identify major subbasins and their

recelving waters,

- _f' - _ '—W '- - - -
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Establish subcatchments within each major subbasin.,
Select two single event design storms and one
continuous period of average precipitation from
spring break-up to winter freeze-up, using published
available precipitation data.

Develop, whenever possible, two to three conceptual
drainage plans for each of the major subbasins.
Simulate and evaluate the hydrologic and hydraulic
response of the alternative plans to the selected
design storms for each major subbasin using the
Systems Analysis Model (SAM).

Compute the pollutant wash-off loads and water
quality effectiveness of the alternate plans over
the selected continuous precipitation period. For
each major subbasin use the Storage Treatment
Overflow Runoff Model (STORM).

Develop cost estimates for recommended plan.
Provide the Municipality of Anchorage with input
data for STORM and SAM computer models with an
abstract outlining the procedure for the updating
data file.

Provide the Municipality of Anchorage with final
computer output for each subbasin,

Provide the Municipality of Anchorage with 1" =
1000' scale maps, to be incorporated into the final

report.
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Arrange and conduct two community meetings with area

residents to review alternatives and the final plan.

OBJECTIVE

It is the objective of this study to develop a comprehensive
stormwater drainage and water quality plan for the Furrow Creek-

Rabbit Creek area.

This study will provide a basis by which the Municipality of
Anchorage Department of Public. Works can make management decisions
with respect to stormwater and water quality control measures for
the area. As the study area grows in development, this plan can
be used by both the public and private sector to implement an

orderly development plan for the ares.

PREVIOUS STUDIES

During the course of this study many resource documents were
referred to for information. The following is a description of
the information gathered from these documents. A summary list

of references is located at the end of this report.

Comprehensive Land Use Plan - published by the Municipal

Planning Department in September 1981. In March 1982
additional land use and residential intensity map revisions
became effective. The March 1982 land use was used as the

basis for future land use within the study area.

1-4
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Anchorage Wetlands Management Plan - published by the

Municipal Planning Department in October 1981. Supple-
mental revisions were added in February 1982. 1In April
1982 the plan was passed by the Assembly. The plan
identifies the permitted use of wetlands within the study
area. Land use within this report conforms to the

Wetlands Management Plan.

Hillside Wastewater Management Plan - published by Arctic

Environmental Engineers and the Municipal Physical

Planning Division in January 1982, The plan was passed
by the Assembly in May 1982. The information contained
in the plan was incorporated into the land use data of

this study.

Interim Snow Disposal Study - published by the Municipal

Planning Department in January 1981. This study was used
to identify the location of the existing snow disposal
site within the study area as well as to gain information

on the potential future snow disposal practices.

Title 21 of the Anchorage Municipal Code ~ Land Use

Regulation - became effective January 1, 1982, This
document was used in identifying the local regulations

for development.
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The following documents were referred to in using the SAM computer

model:

208 Areawide Water Quality Management Plan, Anchorage,

Alaska - published in August 1979. The 208 Plan provided

information on water quality within the Anchorage area.

Metropolitan Anchorage Urban Study, Volume 7, Anchorage

Area Soil Survey, prepared by the Army Corps of Engineers

in 1979. Scils information for this study area was

obtained from this document.

Hydrology for Land Use Planning: the Hillside Area,

Anchorage, Alaska, Open File Report 75-105 - prepared

by the Department of the Interior, 1975. Provided

information on the Hillside area hydrology.

1995 Employment Population and Land Use Forecasts -

prepared by the Municipal Planning Department in March
1977. Forecasts aided in establishing estimates of

future conditions.

Campbell Creek Drainage Basin, Task Memorandum Number

Seven, Methodology Manual, CH2M-Hill, January 1979.

Wastewater Collection System Analysis Model (SAM), User's

Manual, CHZM-Hill, June 1978.
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Reports

studies

Storage Treatment Overflow Runoff Model (STORM),

User's Manual, U.S. Army Corps of Engineers, 1976,

Weather tape for 1963-1979, National Oceanic and

Atmospheric Administration.

which were referenced as general information on stormwater

included:

Drainage Management Plan for Homer, Alaska, CH2M-Hill,

August 1979,

Juanita Creek Drainage Plan, URS Engineers, 1977.

Stormwater Drainage Study for the City of Soldotna,

Ted Forsi & Associates, December 1979.

Sand Lake Drainage and Water Quality Management Study,

Quadra Engineering, August 1981.

Urban Stormwater Management Special Report No. 49 -

published by the American Public Works Association in

1981,

A number of researched reports were used in preparing the appendix

on icing in storm drainage facilities. These reports included:

o

"Solving Problems of Ice-Blocked Drainage Facilities",
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in Special Report 77-25, August 1977, K., L. Carey, Cold

Regions Research and Engineering Laboratory.

Soil Erosion and Sediment Control for Anchorage, Municipal

Department of Public Works, December 1978.

"Insulated Roadway Subdrains in the Subarctic for the
Prevention of Spring Icings", H. Livingston and Eric

Johnson.

"Storm Drainage Design Considerations in Cold Regions",
ASCE Conference Proceedings on Applied Techniques for

Cold Environments, May 1978,

"Icings Developed from Surface Water and Ground Water",

CRREL Monograph 111-D3, Kevin Carey, May 1973,

"Hydrologic Effects on Frozen Ground", CRREL Special

Report 218, S. L. Dingman, March 1975.

Background information for this study was also obtained from:

aerial photography

record drawings

flood plain insurance documents
field investigation

topographic maps

public input
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Alaska Department of Environmental Conservation - water
quality requlations
Alaska Department of Fish and Game - fish and wildlife

information
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CHAPTER 2

DESCRIPTION OF STUDY AREA

LOCATION AND BOUNDARIES

The study area is located in the southwesterly portion of

Anchorage, Alaska and is comprised of approximately 3825 acres.

The area is bounded as follows:

° to the
to the
° to the

° to the

The study

Figure II-1.

naorth by Klatt and 0'Malley Roads
east more or less by Cange and Elmore Roads
south by Rabbit Creek Road

west by unnamed wetlands and Turnagain Arm

area location and boundaries are identified

It should be noted that while Rabbit Creek is a major

stream which carries water from outside of the study area,

the subbasins which drain to Rabbit Creek within the study

in

only

area

boundaries are included in this study as per the contractual

agreement,

CLIMATE

Anchorage Bowl

Within the Municipality of Anchorage, the "Anchorage Bowl"

is that area bounded by the Glenn Highway to the north, Potter

Marsh to the south, the Chugach Mountains to the east and

Turnagain Arm to the west.
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The relatively moderate climate in the Anchorage bowl
is due to the surrounding mountains. These mountain barriers
shield the region from the temperature extremes of the Alaskan
interior and the heavy precipitation of regions along the Gulf

of Alaska.

Winters are not extremely cold wifh an average temperature
from December through February of 14°F. The summer growing
season averages 124 days with an average temperature from June
through August of 56°F. The mean monthly temperature is aboqt
35°F.

The mean annual precipitation in the region is 14.9 inches
and 46 percent of the annual precipitation falls from July
through September. The year's greatest monthly rainfall is 2.50
inches during September., The annual precipitation includes a
mean snowfall of 70.2 inches and the greatest monthly snowfall is

15.1 inches during December.

Prevailing winds in the Anchorage area are from the northeast
and normally light. This phenomenon results from the fact that
air movement is normally from the cold ice-capped mountains to
the warmer Cook Inlet waters and that strong outside winds are

blocked by the mountains.

Furrow Creek-Rabbit Creek Area

Within the study area temperature extremes are probably a

few degrees greater and precipitation volumes somewhat higher
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than the values presented for the Anchorage Bowl. The weather
station for the Anchorage Bowl is located at the Anchorage
International Airport which is about six miles from the study
area, Weather at the airport station appears to be affected more
by marine influences. Therefore, temperatures there are slightly
warmer than those of the Furrow Creek-Rabbit Creek area. The
proximity of the Chugach Mountains and their effects, such as
strong winds, may have some impact upon the local weather in the
study area. These conditions are the primary reason for the
variance in climate between the local study area and the airport

weather stations according to the National Weather Service.

Although it was acknowledged during this study that the
climate in the Furrow Creek-Rabbit Creek area is not the same as
that of the airport weather station, no adjustments were made to
the airport station data. The reason for this decision was that
there was no longterm, reliable data available upon which to base
an adjustment factor. Therefore, the climatoclogical data used
for this study is the data available from the Anchorage Inter-

national Airport station.

GECOLOGY

Anchorage Bowl

Within the Municipality of Anchorage, the "Bowl" is defined
as the area bounded generally by the Glenn Highway to the north,
Potter Marsh to the south, the Chugach Mountains to the east, and

Turnagain Arm to the west.



Although glacial activity formed the physical features of
the Anchorage Bowl area, the Cook Inlet Basin has been an area
of low relief subjected to marine and continental deposition
since Tertiary times. According to physical evidence, the basin
was sub jected to five distinct glacial movements during the
Pleistocence times. Physical features formed during these times
include the outwash plain, upon which most of Anchorage is
located, the morainal hills, melt-water channels, and lakes and

swamps.

Soils in the Anchorage Bowl area vary from free-draining
sands and gravels to highly impervious silts and clays. Vege-
tation varies accordingly. Well-drained tracts are forested
with evergreen and deciduous trees. Poorly-drained marsh lands

are covered by mosses, sedges, grasses, and other marsh plants.

Swamps deposited with water-saturated peat are located extensively

throughout the lowlands.

The water-table depth .in the planning area is relatively

shallow and generally lies within 30 feet of the land surface.

Furrow Creek-Rabbit Creek Area

The study area is generally comprised of three types of

geological surfaces.

1. Poorly sorted material deposited by glaciers



Almost half of the study area includes this kind of deposit
which is marked by long ridges once signifying the margins of

former glaciers.

2, Sand and gravel

Sand and gravel deposited mainly by streams (particularly
along Rabbit Creek) and along the stream channels cover at least
one third of the study area. The sand and gravel are generally
well-stratified and well-sorted, referring to the grain size
similarity. The portion of the study area west of the railroad

is also mainly sand and gravel.

3., Silt and clay

Silt and clay deposited in former lakes and ponds in the
lowlands (between lower Huffman Road and lower 0'Malley Road)

comprise a small portion of the study area.

PHYSICAL FEATURES/TOPOGRAPHY

The eastern limits of the study area lie in the foothills
of the Chugach Mountains.” Along this eastern boundary the
highest elevation is approximately 400 feet. From the eastern
limits, the land slopes westward to Turnagain Arm. Two major
collectors of the foothills runoff water are Furrow Creek and
Rabbit Creek. Rabbit Creek, lying in the southern portion of the
study area, commences east of the study area boundary and flows
into Turnagain Arm. Furrow Creek also has its origin in the

Chugach foothills. However, in the vicinity of the New Seward
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Highway, 0l1d Seward Highway and the Alaskan Railroad, the flow in
Furrow Creek is interrupted by manmade obstructions. Downstream
of the Alaskan Railroad the land again begins to drain to a
central location and Furrow Creek is again recognizable. As

with Rabbit Creek, Furrow Creek empties into Turnagain Arm.

Mud flats extend along the entire length of the shoreline of
the study area. West of Timberlane Road and south of Klatt Road
the land becomes very flat until it attains a boggy quality.

This bog, called the Klatt Bog, is identified in the map for

Subbasin L, Figure V-12,

GROUNDWATER

Groundwater is primarily rain water and snow melt which has
seeped 1into pores in the soil, rock and sediment, and includes
all the water below the water table. Two principal groundwater
systems exist for the Anchorage Bowl. An upper unconfined system
(water table) is separated from a lower confined system by a
continuous layer of clay. This separation is less distinct in
South Anchorage (Furrow Creek-Rabbit Creek area) because of the

glacial deposits and various levels of clay, sand and gravel.

Information on groundwater and aquifers is readily available
for Anchorage and its more densely populated areas but for the

outlying parts of the Municipality, the data is more scattered

and less complete.

The following are some general observations about Anchorage
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groundwater characteristics which were abstracted from several

water study reports:

The chemical quality of groundwater in Anchorage is good
to excellent.

The temperature of confined and unconfined groundwater
averages 37°F between the surface and to a depth of 300
feet.

The estimated annual yield of groundwater in the Bowl is
approximately 17 - 28 mgd.

The hydraulic gradient of the groundwater closely con-
forms with the regional topographic gradient.

The summer base flow of Furrow Creek is dependent for a

large part on groundwater ex-filtration.

SUBBASIN DELINEATION

Using topographic maps as a basis the study area was
divided into areas in which each area had a central point, or
node, to which it drained. The boundaries of these basins were
then modified to comply with existing drainage facilities such
as ditches and culverts. Boundaries were also adjusted where
physical features such as roads provided a barrier to the flow

path; the barrier thus becoming a boundary.

By this method the area was divided into thirteen subbasins,
labeled A through M. Figure II-5 identifies subbasin boundaries.

Subbasins A, B, and C drain to Rabbit Creek. The tributary area



to Furréw Creek within the study area is defined by Subbasins D,
E, F, G, H and K. Subbasins I and J drain stormwater to the

north, out of the study area. Subbasins L and M drain directly
to Turnagain Arm. The acreage associated with each subbasin is

listed in Table II-1.

TABLE II-1

SUBBASIN ACREAGE

Subbasin Area (acres)

27
351
168
198
592
767
526
138
131

81
385
314
148

ZErXOsSsST007M0000 >

Total 3826

LAND USE

Land use was identified for the present and future cases.
The existing land use was determined from aerial photography
and field observations. The projected ultimate land use is
as published in the revised land use and residential intensity
maps produced by the Municipality of Anchorage Planning Depart-
ment, dated March 1982. The existing and future land use is

graphically depicted in Figures 1I-2, 1I-3, and II-4.
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Land use classifications far the computer analysis required
modification from those identified in Figure II-3. The correlation
between the land use classification for the computer and those of

the Planning Department is presented in Table I1I1-2,

TABLE II-2

LAND USE CLASSIFICATION CORRELATION

Computer Computer Planning Department
Classification Code Land Use (Future) Comments

Low density

single family Less than 1 dwelling
residential LD unit/acre
High density 1-2 dwelling
single family 3-6 dwelling units/ units/ac are
residential HD acre also included
(Planning Dept.
does not address
this density.
Multi-family Greater than 6 It was assumed
residential MF dwelling units/ that a single
acre family lot would
not contain less
than 7000 sq. ft.
per lot,
Industrial IN Industrial plus
50% of Industrial/
Commercial
Commercial Co Commercial plus
50% of Industrial/
Commercial
Lowland LF Public Lands/ For existing land
Forest Institutions and use, the New
Parks Seward Hwy was

generally used
as the division
between upland
and lowland
forest with LF
west of the New
Seward Hwy.



TABLE 1I-2
(continued)

Computer Computer Planning Department
Classification Code Land Use (Future)
Bogs and
Marshes BM Marginal Lands
Cleared
Pervious up
Upland
Forest ur
Gravel
Pit GP

Comments

not included in
the computer
analysis.

Used solely for
existing land use,
indicating ground
which has been
cleared of vege-
tative cover and
does not have man-
made structure aon
it.

Tide flats were l
'

14

LN

Used only for
existing land use,
generally identi-
fied as east of

New Seward Hwy.

Used only for
existing land use .
to identify exist-
ing gravel pits.

Using the classifications given in the above table, the sub-

basins were assigned values for the area in computer classification.

Summaries of the land use in each subbasin for both the existing

and future cases are presented in Tables II-3 and II-4.



TABLE II-3

EXISTING LAND USE

Land Use Classification (acres)

Sub- Total
basin LD HD MF IN Co LF BM UF up GP acres
A 27 27
B 306 45 351
c 139 8 21 168
D 27 131 40 198
E 280 287 25 592
F 350 21 50 71 191 84 767
G 279 101 130 4 12 526
H 62 20 56 138
I 37 49 45 131
J 7 25 39 10 81
K 71 65 12 111 23 103 385
L 46 265 3 144
M 134 14 148
1594 477 217 36 105 190 341 584 195 87 3826



FUTURE LAND USE

TABLE

II-4

Land Use Classification (acres)

Sub- Total
basin LD HD MF IN Cao LF BM UF UP GP acres
A 27 27
8 346 5 351
c 97 34 37 168
D 34 151 13 198
(3 291 301 592
F 127 387 45 208 767
G 103 265 75 58 25 526
H 2 50 86 138
I 37 45 49 131
J 66 3 12 81
K 256 4& 30 58 385
L 240 10 64 314
M 141 7 148

1025 1707 339 128 193 370 64 3826



EXISTING DRAINAGE PATTERNS

General

For simplicity in the following discussion of drainage
patterns, the study area has been divided into three areas:
east of the New Seward Highway, between the New Seward Highway
and the Alaska Railroad, and west of the Alaska Railroad. These
boundaries are the result of manmade structures (the highway and

the railroad) which impede the flow of stormwater.

Figure II-5 depicts graphically the present general flow path

of stormwater.

East of New Seward Highway

The portion of the study area lying east of the New Seward
Highway can be divided into three parts based on drainage patterns.
The approximate respective north/south limits of these three
drainage areas are 0'Malley and Huffman, Huffman and DeArmoun,

and DeArmoun and Rabbit Creek Road.

Between Huffman Road and 0'Malley Road stormwater drains
via overland flow and roads west and south to the northeast
corner of the intersection of Huffman and the New Seward High-
way. At present, water is detained at this location. However,
the intersection of Huffman Road and the New Seward Highway is

being upgraded. A culvert is being extended to the northeast
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corner of the intersection. It is anticipated that during the
present construction the currently detained water at this
location will be allowed to cross the New Seward Highway and

continue its flow downstream.

Stormwater flow between the approximate limits of Huffman
and DeArmoun travels via road ditches and culverts and averland
flow. In Turnagain View subdivision, a storm drainage system has
been included in the construction of the subdivision. The travel
path of Furrow Creek is not well defined east of the New Seward
Highway. Flow from this area arrives at the southeast corner of
the intersection of Huffman and New Seward Highway, and presently,
does not traverse the New Seward Highway; rather, it is detained
between the Frontage Road and the highway. With the completion
of the new Huffman/New Seward Highway interchange flow will cross

beneath the New Seward Highway and proceed west.

South of DeArmoun stormwater flow is west and south to
Rabbit Creek via overland flow in most cases. Rabbit Creek

crosses the 0ld Seward in a set of twin 72-inch culverts.

New Seward Highway to Alaska Railroad

In the area lying between the New Seward Highway and the
Alaska Railroad, the natural flow path is interrupted by manmade
structures (roads, culverts, and ditches). This area is approx-
imately 30% developed north of Huffman and about 90% south of

Huffman.



Between Klatt Road and 0'Malley Road the flow is to the
west to the railroad via roads, and ditch/culvert systems. At
the railroad flow diverts to the north crossing the railroad

tracks outside of the study area north of 0'Malley Road.

For the area between Klatt Road and Huffman Road flow is
west and south, traversing the 0ld Seward Highway and the Alaska
Railroad approximately at Huffman. Flow is overland as well as

via roads. Approximately 50% of the land area has been developed.

Downstream of Huffman the flow path varies. Between Kruge
and Huffman, the flow is generally west and north, crossing the
0ld Seward Highway and the Alaska Railroad near Huffman. The
flow from this area drains to Furrow Creek. From Karen to Kruge
and east of the 0ld Seward Highway flow is west. Only in the
vicinities of Kruge and Huffman do culverts exist for allowing an

east to west flow path traversing the 0l1d Seward Highway.

Along the strip of area between the 0ld Seward Highway
and the Alaska Railroad, flow is to the west, ponding at the
foundations of the railroad tracks. Between George Bell Circle
and the intersection of the 0l1d and New Seward Highways, a
seepage drainage system has been constructed along the railroad
tracks, allowing drainage of the ponded areas on the upstream
side of the tracks. Drainage from this seepage system is via

outfalls into Turnagain Arm.
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West of the Alaska Railroad

North of Langnes Court and north of the portion of Klatt
Road west of Toy Street stormwater drainage is to the north,
exiting from the study area at Klatt Road. This land area is

presently about 20% developed, with the undeveloped land being

boggy.

Bounded by Timberlane Road and Alaska Railroad to the west
and east, respectively, the Langnes Court and Galleon/Lighthouse
Streets to the north and south, respectively, this area constitutes
the downstream tributary area of Furrow Creek. Development of the
land area is approximately 50%, with Furrow Creek being routed via
culverts and greenbelts through the Oceanview subdivision. Furrow
Creek exists at the southwest corner of this area to Turnagain Arm

at Johns Park.

South of Galleon/Lighthouse Streets and bounded by Timberlane
Road and the Alaska Railroad to the west and east, respectively,
the land area is 100% developed. This area drains via roads and

underground drainage system to Turnagain Arm via outfalls.

West of Timberlane Road the area is very boggy. Approximately
one;third of this area has been designated as part of the Klatt
Bog, and has the wetlands classification of "conservation-
development with special considerations" which will limit its
development. Flow is basically overland with two large drainage
cuts existing to provide channels for discharge to Turnagain

Arm.
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CHAPTER 3

PLANNING CRITERIA

INTRODUCTION

This chapter contains topiecs which can be classified into
two categories of criteria: conceptual and quantitative. The
conceptual topics, planning goals and criteria for proper street
drainage are presented first, followed by the quantitative topics

of design storms and water quality criteria.

The section on planning goals presents the fundamentals which
formed the framework for decision making in the course of this
study. Street drainage criteria presented herein was used in the
critique of the existing system. Both sections, goals and street
drainage provide criteria which will be useful in the design and
construction phases of future drainage facilities within the

study area.

In order to proceed with the quantitative analyses in this
study, it was necessary to establish the design storms used for
the hydrologic investigation and the water quality parameters
used as a basis for the evaluation of water quality. This
information was used as input into the operation of the SAM and

STORM computer models.



GOALS

Overview

The following paragraphs summarize the goals to be achieved
through this planning process. This summary is a brief overview
of the specific goals as outlined in the following paragraphs,
Some of the more technical terms used in this section are dis-
cussed and defined in the appendicies of the report. The study
area as outlined in the report has been divided into thirteen
subbasins labeled A through M., These subbasins are grouped in
four general categories: 1) Subbasins A, B & C which drain to
Rabbit Creek. 2) Subbasins I & J which drain out of the study
area into the south Anchroage storm drainage study area, 3)
Subbasins D, £, F, G (northern portion), H, and K which comprise
the drainage network of Furrow Creek. &) Subbasin G (southern
portion), L, and M which drain directly to Turnagain Arm. De-
pending on the natural topography, existing and future land use
patterns, present manmade structures of each of the various
subbasins and their drainage patterns, the goals for each of the
subbasins will vary as to individual requirements and needs of
each subbasin., It is the overall objective of this study to
ident ify various alternatives for storm drainage control, both
quantity and quality, and to recommend the best suited alternative
for each particular subbasin/subcatchment to the goals and
requirements of the Municipality of Anchorage Department of

Public Works.
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Of main concern is the identification of goals as they
relate to the subbasins which comprise Furrow Creek. Furrow
Creek has three different and distinct drainage patterns and land
use patterns. These three distinct areas are: The Upper Furrow
Creek segment, comprised of Subbasins D, E, and F, which is
primarily the Furrow Creek subbasin east of the New Seward
Highway; The Middle Furrow Creek segment, comprised of subbasins
G and H, which is the area along Huffman Road between portions of
the New Seward Highway and the Alaska Railroad tracks; and The
Lower Furrow Creek segment, comprised of subbasin K, which is the
area west of the Alaska Railroad through Johns Park and the

outlet into Turnagain Arm.

A similarity exists between the various segments of Furrow
Creek and the other subbasins within the study area which are not
a part of the Furrow Creek drainage. Subbasins A and B, which
drain to Rabbit Creek, are very similar to the Upper Furrow Creek
segment; Subbasins I and J, which drain north, exiting from the
study area and entering the South Anchorage Drainage Study area,
are very similar to the middle segment of Furrow Creek; Subbasins
L and M, which drain into Turnagain Arm, and the southerly
portions of subbasin G, which also drains to Turnagain Arm, are
very similar in nature to that of Lower Furrow Creek. In the
identification of goals for this study area, it was concluded that
goals set for Furcrow Creek could be common to the overall study
area because of the various distinctions within Furrow Creek

itself. Therefore, goals defined below for Furrow Creek are also



applicable to other portions of the study area similar to the

respective segments of Furrow Creek.

Area-Wide Goals

Furrow Creek is to be preserved and enhanced as a valuable
natural resource serving as arunoff corridor for stormwater.
This creek serves as a natural drainage channel and is valuable
open/greenbelt in an increasingly urbanized community. If
maintained properly the creek increases the recreational and
aesthetic values of the surrounding community. It also is a
habitat providing food and shelter for numerous birds and small

animals, and a few occasional moose.

Specific Goals

1. THE FURROW CREEK CORRIDOR SHOULD BE PROTECTED TO THE

GREATEST EXTENT POSSIBLE,

The creek corridor is a strip of land of variable width on
either side of Furrow Creek including the channel itself. It
contains those sensitive areas which if altered could seriously
degrade the stream and/or cause nuisance or monetary damage to

surrounding businesses and homes.

Furrow Creek is recognized as a valuable natural resource
that performs drainage and aesthetic functions, and provides a
habitat for a variety of wildlife. New developments ad jacent to
the creek should leave a buffer strip on both sides of the

channel adequate to preserve the drainage, habitat and aesthetic
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function of the creek. This buffer strip should be wide

enough to include the following elements when they are directly
associated with the creek channel and if their disruption would
degrade the creek: vegetation along the channel, wetlands, slopes
over 15%, or highly erosive soils. If the creek corridor must be
disturbed, special precautions must be taken to preserve or
replant vegetation adjacent to the stream, prevent erosion and

the transport of sediment into the creek channel, maintain water

guality, maintain bank stability and free-flowing open channel.

When new development or re-development occurs adjacent to
the segments of the creek that have been previously degraded
by land clearing and these modifications have created water
gquality or quantity problems at the impacted area or else-
where in the system, creek channel and/or bank rehabilitation

should be a condition of the development permit where feasible.

2. MAINTAIN THE NATURAL FUNCTIONS OF ALL ELEMENTS OF FURROW

CREEK AND OTHER NATURAL DRAINAGE SYSTEMS WHERE POSSIBLE.

Natural stream channels convey and store water as well as
permit infiltration of surface water to groundwater reservoirs.
These channels slow the rate of flow of stormwater and delay
flood peaks because of the high resistance of flow to rocky,
grassy channels. All open channels should remain in use except
for where road crossings are required to develop property. Such

road crossings should be accomplished with a bridge or culvert of



adequate width and depth to permit free-flowing conditions during
the spring runoff when portions of the culvert may be plugged due

to icing.

Wetlands, ponds, and lakes store water and purify runoff
water through the settling and biological action as well as
provide groundwater recharge and wildlife habitat. Various

wetlands in the basin as identified in the Wetlands Management

Plan provide significant storage capacity for stormwater. The
storage and recharge capacity of these wetlands should not be
reduced through filling as the result of development. This
policy is in accordance with the classification of "conservation"

assigned in the Wetlands Management Plan.

Presently, large portions of the study area are undeveloped.
Existing topography is such that many small depression areas
exist. These depressions become collection points for storm-
water runoff and, as a result, decrease peak runoff quantities.
The Municipality should encourage local developers to detain peak
volumes of runoff throught the use of local detention methods

to achieve runoff rates similar to natural conditions.

Aquifer recharge areas are areas with porous soils where
the underlying geology absorb, store and purify vast amounts
of precipitation as ground water. The stored water is later
released and fed into the creek from springs during dry weather
when runoff no longer contributes to stream flow. Development in

the portions of the basin which act as recharge areas, should
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minimize impervious surfaces. Recognition of recharge basins as
required for on-site detention facilities through the use of

classified wetlands should be encouraged.

3. CONTROL MAXIMUM STREAM FLOWS WHILE MAINTAINING MINIMUM FLOWS

DURING DRY WEATHER.

Stream flow quantites and velocities in response to storms
are to be moderated through the use of on-site controls and

coordinated with in-stream measures.

Stream controls to be provided will minimize flooding and
private and public property damage, and will limit stream bank

and bed erosion to non-destructive levels.

Groundwater recharge is to be used where feasible to limit

runof f and assure a source of flow during dry weather.

4, MAXIMIZE THE USE OF EXISTING RUNOFF CAPACITIES OF THE EXISTING
STORM DRAINAGE NETWORK WHILE USING A COMPREHENSIVE TRUNK

SYSTEM T0 CARRY EXCESSIVE STORMWATER FLOWS.

Capacities of existing channels and/or pipes should be ident-
ified. If necessary, these systems should be augmented with a

comprehensive trunk system to.carry peak flood flows.

A comprehensive planned development of existing subbasins 1n
conjunction with the proposed ultimate land use of the area should

be required. Development should minimize the effect on surrounding



land owners both from a land use constraint and associated

flooding problems.

The layout of the trunk stormwater drainage paths should be
along naturally low spots in topography or in conjunction with
road improvements. The existing culverts, roadside ditches and
pipes should be utilized as the local collection system to convey
drainage from all the land within the subcatchment to the trunk
system. If these alignments prove to be inconsistent with future
development plans for the areas indicated, the alignment of the
trunk system may be adjusted in the future to reflect a properly

designed and constructed alternative,

5. MAINTENANCE OF WATER QUALITY OBJECTIVES AS DEFINED IN THE
MUNICIPALITY OF ANCHORAGE 208 AREA-WIDE WATER QUALITY

MANAGEMENT PLAN.

The Anchorage 208 Water Quality Management Plan identifies

the creeks and lakes within the Anchorage area as valuable
recreational resources. These recreational resources can be
impaired or even eliminated by poor water quality. The major
causes of water quality degradation in the Anchorage Bowl are
from: urban runoff, erosion which is primarily resulting from
construction activities, runoff and percolation from snow

disposal sites,

In the evaluation of alternative solutions to drainage
problems, the ability of the various alternatives to meet the

208 Water Quality Management Plan goals shall be included.

3-8



Wherever possible, non-structural methods shall be used to
control water quality problems that have been identified, these
include: land use controls, urban cleanliness, soil erosion and

sediment control plans, and comprehensive snow disposal programs.

STREET DRAINAGE

Both State and Municipal roads exist within the study area.
Therefore, design storm frequency criteria used by the State of
Alaska Department of Transportation and Public Facilities (DOT/
PF) and the Municipality of Anchorage Department of Public Works
were researched. The Alaska DOT/PF uses the following design

storm frequencies:

Type of structures Design storm frequency (years)
Culverts or primary highways 50

Culverts on secondary highways 10

Storm sewers 10

Roadway ditches, stormwater inlets,

gutter flow 10

The Municipal Department of Public Works uses a twelve-year
design storm frequency (in conjunction with the ILLUDAS computer
model) for subdivision work. For the large area involved in
this study, the Municipality has chosen to use 10- and 100-yeap
storm frequencies. The flows calculated using the 10-year storm
frequency are to be identified throughout the study area.

The flows generated using the 100-year storm frequency are to be

identified at major road crossings and other important locations.



These storm frequencies coordinate

storm frequencies detailed above.

Once the design storm has been
of street, it becomes necessary to
which is allowable without causing

to surrounding property owners due

well with the State DOT/PF

selected for particular type
identify the amount of ponding
danger to public safety or damage

to flooding conditions. Presently,

neither the Municipality of Anchorage Public Works Department nor

the Alaska Department of Transportation and Public Facilities have

definitive criteria with respect to the amount of allowable stormwater

accumulation during times of initial stormwater runoff. The location

and size of inlets is based upon the allowable stormwater spread or

depth of flow in the streets.

To properly identify the location of inlets for stormwater

drainage in streets, the following is a synopsis of the criteria

presently used by the Department of Transportation and Public

Facilities:

towards the intersection

at low spots and/or changes of grade
at all other points where necessary
ahead (upstream) of street intersections

at both sides of a street where water would flow

ponding of stormwater on curbed streets shall be

limited to 1/2 of the outer lane

As a guide, it is suggested that the design engineer selecting

the location, size and capacity of qutter inlets, use an allowable

depth of ponding between 6 to 8 inches. This has been identified

as the most frequently used criteria by the American Public Works



Association (APWA) via a survey conducted in 1980 with respect to
the stormwater management practice in the U.S. and Canada (Urban

Stormwater Management Special Report No. 49, 1981).

DESIGN STORM

The design storms used in this study are not identical for
the guantity and quality analyses. Therefore, in the following
paragraphs the design storms are discussed for the separate cases

of quantity and quality.

Quantity

Urban drainage facilities are designed to be capable of
handling a storm runoff event of a certain recurrence frequency.
Normally, for lack of long-term flow measurements, urban runoff
events cannot be statistically defined. Therefore, in engineer-
ing calculations of runoff, it is assumed that the frequency
of occurrence of a rainfall event is identical to the frequency
of occurrence of the resulting runoff. It is important to know
that this assumption is not entirely correct, since a given
storm may produce runoffs of various magnitudes and frequencies

depending on the antecedent characteristics of the catchment.

Ideally, the selection of the proper design frequency
for drainage facilities is a compromise between periodic incon-
veniences, and damages due to flooding and the cost of preventing
this flooding. However, as the drainage system in this project

area is not very sophisticated, it does not warrant a detailed
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analysis of the relationship between the cost of flood protection
and flood damage. Consequently, design periods as specified by
the Alaska Department of Transportation and Public Facilities as
well as by the trend set by other drainage basin planning studies

are used.

The design event chosen for this project is a 10-year storm
(i.e., a rainfall event of 10 years recurrence frequency) in
conjunction with a snowmelt event. The subsurface condition

during the design event is therefore considered to be frozen.

For information purposes, the 100-year storm event was also
simulated. This data is presented in this report as information;

it was not used herein for estimating capacities of facilities.

It is desirable that the design storm event is to be
derived from historical precipitation records. The nearest
weather station which has long-term precipitation records is
located at the Anchorage International Airport, about six miles
northwest of the project basin. Precipitation date from this

station were used to derive the design storm event.

The International Airport station precipitation data were
used as it is long-term. However, records from the Little Rabbit
Creek weather station, located about 10 miles southeast of the
study area at an elevation of 380 feet, show higher precipitation
throughout the entire year than at the Internmational Airport
station. The cause of this variance in precipitation could be
due to orographic effects of the Chugach Mountains. As a result
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of the difference in precipitation data between the Little